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demand on the intelligence and devotion of 
its members. 

The recent liberal endowment of the 
Harvard Medical School by private persons 
is an indication that the more intelligent 
and public-spirited portion of the Amer- 
ican people is beginning to understand that 
most diseases would be preventable, if only- 
mankind had acquired the knowledge need- 
ed to prevent them. The urgent duty of 
society to-day is to spend the money needed 
to get that knowledge. How to spend it 
we have learned— witness the admirable 
work of the Massachusetts Board of Health 
for thirty years past, aggressive work both 
defensive and offensive; witness also the 
remarkable results of the medical institutes 
both in this country and in Europe. 

The medical profession of the future will 
have the satisfaction not only of ameliora- 
ting the condition or prolonging the life of 
the suffering individual, but also of ex- 
terminating or closely limiting the prevent- 
able diseases. Charles W. Eliot. 



THE UNITY OF THE MEDICAL SOIENOES. 1 
The dedication of the new buildings of 
the Harvard Medical School is an occa- 
sion for rejoicing, not to Harvard Univer- 
sity alone, but to all in this country and 
elsewhere interested in the progress of 
medical education and of medical science, 
and in behalf of all such I beg to offer to 
this university hearty congratulations upon 
this magnificent addition to its resources 
for medical teaching and study. Medicine 
everywhere and especially in America has 
reason to be profoundly grateful to the 
generous and public-spirited donors who 
have made possible the construction of this 
group of buildings, unsurpassed in the im- 

*An address delivered by William H. Welch, 
M.D., LL.D., professor of pathology, Johns Hop- 
kins University, on September 26, 1906, at Harvard 
University, at the dedication of the new build- 
ings of the Harvard Medical School. 



posing beauty and harmony of their archi- 
tectural design and in their ample, internal 
arrangements. This design is adapted 
from the Greek, and it is peculiarly fitting 
that the medical sciences should be housed 
in a style which suggests the spirit of an- 
cient Greece, where first flowed the springs 
of medical science and art, living springs 
even to this day. In the singular harmony 
of the architecture of the group of build- 
ings devoted to the various medical sciences 
are typified the unity of purpose of these 
sciences and their combination into the one 
great science of medicine. What I shall 
have to say on this occasion is suggested in 
part by this thought of the 'Unity of Med- 
ical Science.' 

The good fortune of the Harvard Med- 
ical School in coming into possession of the 
splendid laboratories now formally dedi- 
cated is well merited by the leading posi- 
tion which this institution has held in 
this country since its foundation, by its 
union with Harvard University and by the 
assurance that the greatly enlarged oppor- 
tunities will here be used to the highest 
advantage. Since the appointment in 1782 
of its first professors, John Warren and 
Benjamin Waterhouse, of enduring fame, 
this school has had a long line of honored 
names upon its roll of teachers, lustrous 
not only for such single stars as Channing 
and Ware and Holmes and Ellis and 
Cheever, but especially for its clustered 
stars, the Warrens, the Jacksons, the Bige- 
lows, the Shattueks, the Wymans, the 
Bowditehs, the Minots; and it will not be 
deemed invidious on this occasion to men- 
tion of the latter group the names of two 
members of the present distinguished fac- 
ulty to whose services this school is so 
largely indebted for securing the funds 
for the new buildings, Professor Henry P. 
Bowditch, the eminent leader of Americ 
physiologists, and Professor John Cr" 
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Warren, who as surgeon, writer and teacher 
has so worthily maintained and enhanced 
the ancestral fame. 

The Harvard Medical School has been a 
pioneer in this country in many improve- 
ments of medical education; it has stood 
successfully in an historic city and com- 
monwealth for high standards of profes- 
sional attainment and honor and for just 
recognition of the dignity and usefulness 
of the profession; it has made valuable 
contributions to the advancement of med- 
ical knowledge and practise, and above all 
there issued from this school and the 
Massachusetts General Hospital through 
John Collins Warren, the elder, and 
Samuel G. Morton medicine's supreme gift 
to suffering humanity of surgical an- 
esthesia. 

This school, however, has no possession 
so valuable or which gives such assurance 
of its stability and growth for untold gen- 
erations to come and of the worthy be- 
stowal of the great gifts which were dedi- 
cated yesterday as its union with Harvard 
University, and it is befitting that the sig- 
nificance of this university relationship 
should be emphasized by including among 
the dedicatory ceremonies this academic 
function in the halls of this great uni- 
versity. 

The severance of the historical union of 
medical school and university, leading to 
the establishment of a multitude of inde- 
pendent medical schools without responsi- 
ble control and usurping the right to con- 
fer the doctor's degree and the license to 
practise, is accountable in large measure 
for the low position to which medical edu- 
cation in this country sank during the 
larger part of the last century, and from 
which it has now risen in our better schools 
to a height which we can contemplate with 
'greasing satisfaction. Nor would it be 
^.ult to show, if this were the suitable 



occasion, that our universities on their side 
have suffered from the loss of a member 
which has brought renown to many foreign 
universities and that many of the embar- 
rassing anomalies of our collegiate system 
of education are due to lack of personal 
contact, on the part of colleges and uni- 
versities, with the needs of professional, 
especially medical, training. There is of 
course no saving grace in a merely nominal 
connection of medical school and univer- 
sity ; the union to be of mutual benefit must 
be a real and vital one; ideals of the uni- 
versity must inspire the whole life and 
activities of the medical department. 

To have recognized fully from the be- 
ginning of his administration the impor- 
tance of this vitalizing union of the med- 
ical school with the university, to have 
striven patiently with full grasp of the 
problems and with intelligent sympathy 
with the needs of medicine for the uplift- 
ing of the standards of medical education, 
and, with the aid of his medical colleagues, 
to have planted these standards where they 
now are in the Harvard Medical School is 
not the least of the many enduring services 
which President Eliot has rendered to 
American education, and, in behalf of our 
profession, I wish to make to you, sir, on 
this occasion grateful acknowledgment of 
this great and beneficent work. 

The opening of the new laboratories of 
the Harvard Medical School marks the cul- 
mination, up to the present time, of an 
educational and scientific movement which 
has been the most distinctive character- 
istic of the development of medicine during 
the past fifty years and which has trans- 
formed the face of modern medicine. To 
have some idea of the extent and the direc- 
tion of this development consider how in- 
conceivable would have been the mere ex- 
istence of such laboratories a century ago, 
and how impossible it would have been 
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for even a Bichat or a Laennec to have put 
them to any use or to have imagined their 
use. The only scientific laboratory which 
existed at that time was the anatomical, 
and this had been in existence for at least 
two hundred and fifty years, although not 
in a form which meets our present ideas 
of such a laboratory. 

The modern scientific laboratory was 
born in Germany in 1824 when Purkinje 
established the first physiological labora- 
tory, thus antedating by one year the 
foundation of Liebig 's chemical laboratory, 
which had a much greater influence upon 
the subsequent development of laboratories. 
As might naturally be expected, anatomical 
and physiological laboratories had attained 
a considerable development before the first 
pathological laboratory was founded in 
Berlin by Virchow. The opening and ac- 
tivities of this laboratory, which has re- 
cently celebrated its fiftieth anniversary, 
mark an era in the progress of medicine. 
With the exception of the modest begin- 
ning of a pharmacological laboratory by 
Buchheim about 1850, all of the other 
medical laboratories — those of physiolog- 
ical chemistry, of hygiene, of bacteriology, 
of clinical medicine—originated at a much 
later date. 

This remarkable growth of laboratories 
for the cultivation of the various medical 
sciences has been at once the cause and 
the result of the rapid progress of medi- 
cine in recent years. By teaching and 
exemplifying the only fruitful method of 
advancing natural knowledge laboratories 
have overthrown the dominance of author- 
ity and dogma and speculation and have 
turned medicine irrevocably into the paths 
of science, establishing the medical sciences 
as important departments of biology; by 
demonstrating that the only abiding, living 
knowledge, powerful for right action, 
comes from intimate, personal contact with 



the objects of study they have revolution- 
ized the methods of medical teaching; by 
discovery they have widened the bound- 
aries of old domains and opened to explora- 
tion entirely new fields of knowledge, by 
the application of which man's power over 
disease has been greatly increased. 

Medicine, as a science, is occupied with 
the systematic study of the structures and 
functions of the human and animal body 
in health, of their changes by disease and 
injury, and of the agencies by which such 
morbid changes may be prevented, alle- 
viated or removed. Its ultimate aim, 
which indicates also its method, is that of 
all science, the deduction of general con- 
cepts and laws from the comparison of the 
relationships and sequences of ascertained 
facts, and the application of these laws to 
the promotion of human welfare. This 
goal, to-day far from realization, is most 
nearly approached where the principles of 
physics and of chemistry can be applied, 
but there remains a large biological field 
awaiting reclamation for the application 
of these principles. The subject matter of 
medical study, as thus indicated, is of su- 
preme import to mankind, but complex and 
difficult far beyond that of any other nat- 
ural or physical science. 

The places where such study may be 
most advantageously carried on are labora- 
tories and hospitals supplied with the ma- 
terial for study, with the necessary instru- 
ments, appliances and books, and with 
trained workers. By growth of medical 
knowledge the field to be covered has be- 
come so vast as to require much subdivi- 
sion of labor, nor is it to be supposed that 
the end of this subdivision has been even 
approximately reached. 

From human anatomy, the mother of 
medical as well as of many other natural 
sciences, there branched off in the eig 1 
eenth century physiology, and, still ' 
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pathological anatomy. As if to replace 
these losses anatomy gave birth to com- 
parative anatomy, embryology and micro- 
scopic anatomy as more or less separate 
branches. 

During the past century physiological 
chemistry and pharmacology have sepa- 
rated from physiology, and comparative 
pathology and experimental pathological 
physiology are asserting their independ- 
ence from pathological anatomy. 

Hygiene and bacteriology are of recent 
and more independent growth. The latter, 
lusty stripling, with the rise of medical 
zoology, especially protozoology, is seeking 
a more comprehensive and appropriate 
designation. The latest and, perhaps, the 
most significant development is the clinical 
laboratory in its various forms. 

Specialization in scientific work should 
not be decried ; it is demanded by the neces- 
sities of the case and has been the great 
instrument of progress, but the further 
division of labor is carried, the more neces- 
sary does it become to emphasize essential 
unity of purpose and to secure coordina- 
tion and cordial cooperation of allied sci- 
ences. Especially urgent is full recogni- 
tion of the unity and cooperation of the 
clinic and the laboratory. 

During the last two decades we have 
witnessed in this country the extraordinary 
rise of practical laboratory instruction 
from the weakest to the strongest and best 
organized part of the medical curriculum 
of our better schools. Our laboratory 
courses are, I believe, in several instances 
more elaborate and occupy more time than 
corresponding ones in most foreign uni- 
versities. 

As was emphasized by Dr. Dwight and 

Dr. Shattuck in their remarks yesterday, it 

js, however, an error to suppose that from 

"^ point of view of science any funda- 

\l distinction exists between the clin- 



ical and the so-called laboratory subjects 
other than that based upon differences in 
the subject-matter of study. The problems 
of the living patient are just as capable of 
study by scientific methods anal in the 
scientific spirit and they pertain to inde- 
pendent branches of medical science just 
as truly as those of anatomy, physiology 
or the other so-called laboratory subjects. 
All of the medical sciences are interdepend- 
ent, but each has its own problems and 
methods, and each is most fruitfully culti- 
vated for its own sake by those specially 
trained for the work. 

There is a highly significant and hopeful 
scientific movement in internal medicine 
and surgery to-day characterized by the 
establishment of laboratories for clinical 
research, by the application of refined 
physical, chemical and biological methods 
to the problems of diagnosis and therapy, 
and by the scientific investigation along 
broad lines of the special problems fur- 
nished by the living patient. The most 
urgent need in medical education at the 
present time in this country I believe to 
be the organization of our clinics both for 
teaching and for research in the spirit of 
this modern movement and with provision 
for as intimate, prolonged, personal con- 
tact of the student with the subject of 
study as he finds in the laboratory. 

In addition to undergraduate instruc- 
tion our laboratories at present furnish 
better opportunities for the prolonged, ad- 
vanced training of those intending to make 
their careers in anatomy, physiology, pa- 
thology and other sciences, than are 
afforded by most of our hospitals to those 
who aim at the higher careers in medicine 
and surgery. A further clinical disad- 
vantage is that while the former class after 
good scientific work may reasonably look 
forward to desirable positions as teachers 
and directors of laboratories, the latter, 
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however high their attainments, in con- 
sequence of the separation of the medical 
school from any control over the appoint- 
ments to the hospital staff, can not antici- 
pate with any degree of assurance similar 
promotion in their chosen lines of work, 
and consequently the medical faculty has 
not so wide a field of choice in filling the 
clinical chairs as in filling those of the 
auxiliary sciences. 

The removal of these deficiencies on the 
clinical side of medical education in 
America requires some reorganization of 
its staff on the part of the hospital and the 
control by the medical school of its hos- 
pital, or, at least its voice in appointments 
to the hospital staff. So far as our re- 
sources permit, we have, I think, accom- 
plished this reform at the Johns Hopkins 
Medical School and Hospital. 

The welfare of the patient is the first 
obligation of the trustees of hospitals and 
of physicians in attendance, but nothing is 
more certain than that cordial cooperation 
between medical school and hospital best 
subserves the promotion of this welfare. 
Fortunate the hospital and fortunate the 
patients brought into such relations with 
the Harvard Medical School. 

As is strikingly illustrated by the new 
buildings of this school, the educational 
machinery of medicine to-day is vastly 
complicated and costly compared 1 with the 
simplicity of the days when a lecture room, 
a dissecting room, a simple chemical labora- 
tory and a clinical amphitheater were all 
that was needed. The purpose of medical 
education, however, remains to-day what 
it has always been and will continue to be 
— the training of the student for the fu- 
ture practise of his profession, and to this 
end in a harmonious scheme of educa- 
tion the various medical sciences all work 
together. Right action requires abundant 
knowledge, nowhere more so than in med- 



ical practise, and the all-sufficient justifica- 
tion for the position held by the various 
sciences in the preliminary and the pro- 
fessional education of the physician is that 
they furnish knowledge and discipline of 
mind needed in the preparation for his fu- 
ture work. The social position of the 
medical man and his influence in the com- 
munity depend to a considerable extent 
upon his preliminary education and gen- 
eral culture. For this reason as well as 
for his intellectual pleasure in his profes- 
sion and as a sound foundation for his 
future studies the student should enter 
the medical school with a liberal education, 
which should include training in the sci- 
ences fundamental to medicine. 

The unity of the various medical sci- 
ences is manifested not only in their his- 
torical development and in their coopera- 
tion in the scheme of medical education, 
but especially in their contributions to the 
upbuilding and progress of medicine as a 
whole. 

There is no branch of medicine or even 
of physical science which has not played 
an important part in the evolution of our 
present medical knowledge and beliefs. 
The great lesson taught by the history of 
this development of medicine through the 
centuries has been the unconditional rever- 
ence for facts revealed by observation, ex- 
periment and just inference as contrasted 
with the sterility of mere speculation and 
reliance upon transmitted authority. The 
great epochs of this history have been 
characterized by some great discovery, by 
the introduction of some new method, or 
by the appearance of some man of genius 
to push investigation and scientific infer- 
ence to limits not attainable by ordinary 
minds. The history of medicine has a 
greater unity and continuity and extends 
over a longer period of time than tb r 
of any other science. 
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The first clear note, which has rung down 
the ages, was sounded by Hippocrates when 
he taught the value of the inductive 
method by simple, objective study of the 
.symptoms of disease, and the cry 'Back to 
Hippocrates' has more than once recalled 
medicine from dogmas and systems into 
sane and rational paths. Medicine, how- 
ever, was handed on from the Greeks and 
Romans in bondage to a system of doctrine, 
constructed by Galen, so completely satis- 
fying f to the medieval mind that this sys- 
tem remained practically untouched for 
over a thousand years. 

With the liberation of intellect through 
the renaissance came the great emancipa- 
tors, in the sixteenth century, Vesalius and, 
in the seventeenth, Harvey, the former 
placing human anatomy upon a firm 
foundation and bringing medicine into 
touch with the most solid basis of fact in 
its domain, the latter bringing to light in 
the demonstration of the circulation of the 
blood the central fact of physiology and 
applying for the first time in a large and 
fruitful way to medicine the most power- 
ful lever of scientific advance, the method 
of experiment. 

In the century of Galileo, Harvey and 
Newton instruments of precision as the 
chronometer, the thermometer, the balance, 
the microscope, were first applied to the 
investigation of medical problems, and 
physics began to render those services to 
medicine which, continued from Galileo to 
Rontgen, have been of simply incalculable 
value. The debt of medicine to chemistry 
began even with the rise of alchemy, re- 
ceived an immense increment from the re- 
searches of Lavoisier, the founder of 
modern chemistry, concerning the func- 
tion of respiration and the sources of ani- 
mal heat, and has grown unceasingly and 
Xenormous proportions up to these days 
^hysical chemistry, which has found 



such important applications in physiology 
and pathology. 

How disastrous may be to medicine the 
loss of the sense of unity in all its branches 
has been very clearly and admirably shown 
by Professor Allbutt in depicting the 
effects which for centuries followed the 
casting off from medicine of surgery as a 
subject unworthy the attention of the med- 
ical faculty. Thereby internal medicine 
lost touch with reality and the inductive 
method, and remained sterile and fantastic 
until the days of Harvey, Sydenham and 
Boerhaave. The services of surgery to 
medicine as a whole, so brilliantly exempli- 
fied in the experimental work of John 
Hunter in the eighteenth century, have be- 
come a distinguishing feature of the medi- 
cine of the present day. 

The great awakening of clinical medicine 
came in the early part of the nineteenth 
century from the introduction of the new 
methods of physical diagnosis by Laennec 
and from pathological anatomy. The sub- 
sequent development of scientific and prac- 
tical-, medicine has far exceeded that of all 
the preceding centuries. It has kept pace 
with the progress during the same wonder- 
ful century of all the sciences of nature 
and has contributed even more to the pro- 
motion of human happiness. 

In anatomy with embryology and his- 
tology, in physiology, pathology, physiolog- 
ical chemistry, pharmacology, hygiene, 
bacteriology— sciences which are ancillary 
to medicine and at the same time impor- 
tant branches of biological science— there 
have been marvellous activity and expan- 
sion. For physiology and the under- 
standing of disease the establishment of 
the cell dbctrine by the aid of botany, 
embryology and pathology has been the 
greatest achievement. By the combined 
aid of physiology, physiological chemistry, 
experimental pathology, improved methods 
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of diagnosis and clinical study, medicine 
has gained new and higher points of view 
in passing from too exclusive emphasis 
upon the final stages of disease revealed 
by morbid anatomy to clearer conceptions 
of the beginning and progress of morbid 
processes as indicated by disturbances of 
function, and above all has penetrated to 
the knowledge of the causation of an im- 
portant class of diseases, the infectious. 
As a result of this rapid growth of knowl- 
edge in many directions has come a great 
increase in the physician's power to do 
good by the relief of suffering and the 
prevention and cure of disease. 

In this connection I wish especially to 
emphasize the mutual helpfulness of the 
various medical sciences in the develop- 
ment of medical knowledge and practise. 
Attention is generally so concentrated upon 
the final achievement that there is danger 
of losing sight of the manifold sources 
which have contributed to the result. Let 
my medical hearers consider, for example, 
the indispensable share of embryology, of 
anatomy, gross and microscopic, of physiol- 
ogy, of pathological anatomy, of clinical 
study in the evolution of our knowledge 
of the latest contribution to diseases of 
the circulatory system— that disturbance 
of the cardiac rhythm called 'heart-block.' 
Similar illustrations of the unity of the 
medical sciences and of the cooperation of 
the laboratory and the clinic might be 
multiplied indefinitely from all classes of 
disease. 

The same phenomenon is exhibited in 
medicine as in all science that the search 
for knowledge with exclusive reference to 
its practical application is generally unre- 
warded. The student of nature must find 
his satisfaction in search for the truth and 
in the consciousness that he has con- 
tributed something to the fund of knowl- 



edge on which reposes man's dominion over 
reluctant matter and inexorable forces. 

How readily better action attends upon 
increased knowledge is shown by the part 
which the art of medicine is playing and 
is destined to play even more prominently 
in the world's progress. The value of 
this work of modern medicine is to be 
measured in part, but only in part, by the 
standard applied by the average man, 
namely, improvement, which, indeed, has 
been great, in the treatment of disease and 
injury. It is, however, its increasing 
power to check the incalculable waste of 
life, of energy, of money from preventable 
disease that places medicine to-day in the 
front rank of forces for the advancement 
of civilization and' the improvement of 
human society. Economists and other 
students of social conditions have begun to 
realize this, but governments and the 
people are not half awake, and medicine, 
shaking off all mystery, and with a sense 
of high public duty, has before it a great 
campaign of popular education. 

The knowledge which has placed pre- 
ventive medicine upon a sound basis and 
has given it the power to restrain and in 
some instances even to exterminate such 
diseases as cholera, plague, yellow fever, 
malaria, typhoid fever, tuberculosis and 
other infections has come from exploration 
of the fields opened by Pasteur and by 
Koch. This power and the certainty of 
increasing it have given great strength to 
appeals for the endowment of medical re- 
search and the construction of laboratories. 
What is all the money ever expended for 
medical education and medical science com- 
pared with the one gift to humanity of 
Walter Reed and his colleagues of the 
army commission— the power to rid the 
world of yellow fever? 

Great as has been the advance of me' 1 
cine in the past half century, it is ' 
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indeed in comparison with what remains 
to be accomplished. Only a corner of the 
veil has been lifted. On every hand there 
are still unsolved problems of disease of 
overshadowing importance. The ultimate 
problems relate to the nature and funda- 
mental properties of living matter, and the 
power to modify these properties in de- 
sired directions. Here we are far from the 
satisfactory pou sto. But knowledge 
breeds new knowledge, and we can not 
doubt that research will be even more pro- 
ductive in the future than it has been in 
the past. It would be hazardous in the 
extreme to attempt to predict the partic- 
ular direction of future discovery. How 
unpredictable even to the most far-sighted 
■of a past generation would have been such 
discoveries as the principles of antiseptic 
surgery, antitoxins, bacterial vaccines, 
opsonins, the extermination of yellow fever 
or malaria by destruction of a particular 
species of mosquito and many other re- 
cent contributions to medical knowledge. 

The activities within the new buildings 
of the Harvard Medical School begin at a 
period of medical development full of pres- 
ent interest and full of hope for the fu- 
ture, and it may be confidently predicted 
that they will have an important share in 
the onward movement, educational and 
.scientific, of medicine. 

One side of these activities will be de- 
voted, under conditions most admirable as 
regards teachers, methods and opportun- 
ities, to the training of medical students 
and to advanced instruction. Supple- 
mented by similar opportunities for under- 
graduate and advanced training in the hos- 
pital wards and dispensary these condi- 
tions will be ideal. 

The inspection of these noble new build- 
ings, however, shows clearly that those who 

ve planned them with such care, fore- 



sight and sagacity, while recognizing fully 
their important educational uses, have had 
also another and a main thought in their 
arrangements, namely, their adaptation to 
the purposes of original research. It is 
this dual function of imparting and of ad- 
vancing knowledge which justifies the ex- 
penditure of money and which insures a 
return of the capital invested in buildings, 
equipment and operation with a high rate 
of interest in the form of benefits to man- 
kind. 

The most ample and freely available 
facilities are an important condition for 
productive research, but on this creative 
side of university work men count for 
more than stately edifice and all the pride 
and pomp of outward life. Eesearch is 
not to be bought in the market place, nor 
does it follow the commercial law of supply 
and demand. The multitude can acquire 
knowledge; many there are who can im- 
part it skilfully, smaller, but still consid- 
erable is the number of those who can add 
new facts to the store of knowledge, but 
rare indeed are the thinkers, born with 
the genius for discovery and with the gift 
of the scientific imagination to interpret in 
broad generalizations and laws the phe- 
nomena of nature. These last are the 
glory of a university. Search for them far 
and wide beyond college gate and city wall, 
and when found cherish them as a posses- 
sion beyond all price. 

By the possession of investigators such 
as these, by the character and work of 
teachers and taught, by the advancement 
of knowledge and improvement of practise, 
may this new home of the Harvard Med- 
ical School, be a center for the diffusion of 
truth in medicine, the abode of productive 
research, a fortress in the warfare against 
disease, and thereby dedicated to the serv- 
ice of humanity. 

William H. Welch. 



